Introduction
As a part of the Islamic financial system, the Islamic equity market has a strategic function both for economic growth and the stability of a financial system of a country. The presence of this market is imperative because it provides an instrument for investors, especially for Moslems, to invest in equity in accordance with Islamic principles and will provide certainty for halal transactions for them. The Islamic stock index launched in the market reflects all the Islamic stocks and the fluctuation of this index can represent all the movement of price, return and volatility of all stocks listed. This index becomes a benchmark for investors, traders, investment managers, financial analysts and academics to assess the risk and return of Islamic investment, optimize Islamic portfolio, manage risk and determine equity pricing.
Globalisation and the development of information technology for stock markets facilitate transactions for international investors to their portfolio allocation. International finance is becoming increasingly integrated and open providing the benefits of economic development (Beji & Xiii, 2007) . The arrival of globalisation and the availability of international capital provide benefits for developing countries, such as foreign capital which can help solve many economic and social problems (Balcerzak & Zurek, 2011) . However, this integration also creates a spillover effect among stock markets that will affect the risk and the return for international investors.
Emerging markets have become more interesting for international investors than developed markets because this market is considered less integrated with the global economy (Chowdhury & Arefin, 2017) . Currently more than 50% of investors in the Indonesian stock market come from foreign investors, as one of emerging markets in Asia. This number shows the interest of international investors in investing in the Indonesian market. According to Auzairy et al. (2012) , the fluctuation of returns on the conventional stock market of Indonesia is not influenced by changes in world stock market returns.
The Indonesian stock market also has no connection with emerging markets from Southeast either in the short run (Suryanta, 2011) and in the long run (Azman-Saini et al., 2002) . Therefore, investing in this market will provide great diversification benefits. The fluctuation of returns on the Islamic stock market of Indonesia is also not influenced by changes in the return of the Islamic stock market in the world (Hussin et al., 2013; Uddin and Won, 2016) . However, at the regional level of South East Asia, Rahim et al. (2009) and Hussin et al. (2013) have examined the integration of the Islamic stock markets and found that the spillover effect only occurs unidirectional from Malaysian market to Indonesian market in the short run. On the other hand, Beik & Fatmawati (2014) found that Malaysian market only provided a small contribution of around 7.67 percent to the variance of Indonesian Islamic Index. However, they did not examine the relationship the other way around.
Based on the above information, this study will answer the following research questions. The first one concerns the correlation among all these markets. The second one is whether there is a spillover effect between the Islamic stock market of Indonesia and other Asian emerging markets in the short run, both in volatility and return. Asian emerging markets, represented by Indonesia, Malaysia, Thailand, India, China and Taiwan have become units of analysis because they are considered to have less integration with the global economy and have the benefit of diversification in portfolio allocation for international investors. Islamic stock markets are different from conventional stock market insofar as they have lower risk (Saadaoui & Boujelbene, 2015) . Our investigation of spillover effect will be done by using a multivariate VAR model and the Granger Causality test.
Literature Review
The Islamic index is a reflection of all the stock movements that meet the criteria in accordance with Islamic principles and as a benchmark of the performance of Islamic equity mutual funds. Before being specified as an Islamic stock, there are two screenings that must be passed both qualitatively and quantitatively in accordance with Islamic guidelines. Qualitative screening is done through a business activity screening where the issuer may not conduct business activities that are contrary to Islamic principles. Quantitatively, financial ratio screening is done by taking out the issuer whose debt exceeding 45% of his assets in Indonesian, or 33% for some other countries, and whose interest income exceeding 10% limit is formulated by the Sharia advisory council. This kind of screening has made Islamic stock become a less risky investment (Saadaoui & Boujelbene, 2015) .
Investing in Islamic stock also has the features of risk and return. The spillover effect is due to the effects of globalisation and the development of information technology will influence the risk and the return of investments and therefore will provide input for investors in decision making. Spillover is defined as a change in return or volatility in one market because of the transmission of information from other markets (Fleming et al., 1998) . Information transmission among international markets can occur because stocks react not only to local information but also to information from other markets.
The spillover effect among markets has been extensively studied in recent years. Some studies try to investigate the spillover effect across developed markets (Christopoulos et al., 2014; Budd, 2017; Thalassinos et al., 2015; Thalassinos and Politis 2011) . Christopoulos et al. (2014) will try to investigate the long-term spillover effect in the European markets represented by Portugal, Italy, Ireland, Greece and Spain. Using the cointegration technique, they found that the Italian market is the most influential index compared to the others, while the Greek index influences the least the other indices. Budd (2017) is interested in examining the spillover effect between U.S. equity markets and Asia-Pacific countries represented by Japan, Australia, China and South Korea. Using Pearson correlation and multivariate GARCH model, they have revealed a relatively low positive correlation between all equity markets investigated and concluded that there is little evidence of integration, except between South Korea and Japan markets. Australia has the strongest spillover effect on Japan and the weakest spillover is from China to U.S. Thalassinos et al. (2015) have examined the credit swaps and their influence in sovereign debt.
Integration between developed and emerging markets has been studied by AbouZaid (2011), Suryanta (2011), Auzairy et al. (2012) , Rejeb & Boughrara (2015) and Yarovaya et al. (2016) . Abou-Zaid (2011) is interested to explore the spillover effect between U.S. and MENA emerging markets represented by Egypt, Israel and Turkey in the crisis period. Utilising multivariate GARCH techniques he found U.S. stock market has a significant influence on Egypt and Israel but does not have an influence on Turkey.
In the same crisis period, Auzairy et al. (2012) examined the integration analysis of the world stock markets and Asian emerging economies, consisting of Malaysia, Thailand, Indonesia and South Korea. They found no long-term integration among the markets investigated. From the short-term investigation using Vector Auto regression (VAR), they found that local information gives dominant contributors to the variation of Asian and world markets. At a regional level, Suryanta (2011) found little evidence of strong relationship between Indonesian market and other markets in South East Asia consisting of the Singaporean, Malaysian, Philippines and Thailand markets. An examination of the volatility relationship in normal times and in crisis period has been performed by Rejeb & Boughrara (2015) . They used seven emerging markets and two developed countries, such as United States and Japan. The seven markets consisted of Argentina, Brazil, Chile, South Korea, India, Mexico and Thailand. Based on their study, it confirms that the financial shock will produce a strong spillover effect during periods of financial crisis. Rahim et al. (2009) , Hussin et al. (2013) , Saiti (2015) and Siddiqui & Khan (2017) all studied this effect across emerging markets. The first two studies were interested in exploring the relationship between Islamic stock markets between Indonesia and Malaysia. Rahim et al. (2009) investigated the short run transmission and find unidirectional transmission from Malaysia to Indonesian market while, in terms of the long-run relationship, Hussin et al. (2013) found that there is no integration between two market investigated. Using more units of analysis, Saiti (2015) then expanded the investigation of the long-run relationship among five ASEAN countries found co-movement among them. Hence, Malaysia has become the leader because it creates a spillover effect in all markets in the long run.
Having looked at all these studies, this research will try to complete the literature review by investigate the relationship of Islamic stock markets in the short run with the larger scope of Asian emerging markets, represented by Indonesia, Malaysia, Thailand, India, China and Taiwan markets. The discussion here is focused on the Indonesian Islamic stock market position because of the contradictory findings in the relationship between Indonesia and other markets in the conventional and Islamic stock market studies, as we have described on the introduction section.
One method that can be used to look at the spillover effect or information transmission in the short run is to use a multivariate VAR model. The model proposed by Sims (1980) is able to show dynamic interactions between multiple variables. In the VAR model, each variable is considered an endogenous variable whose value is determined by its own past values and those of other variables. Two significant features in the VAR model are the ability to analyse Impulse Response Function (IRF) and Forecast Errors Variance Decompositions (FEVD) to capture short-term relationships between variables. Short-run relationships can also be analysed using the Granger Causality test to check whether the two variables have a bidirectional or unidirectional relationship.
Research Methodology
Data in this study obtained from the market data stream is the time series data of daily closing price of Islamic indices in category countries of emerging markets in Asia. The Islamic indices that represent these category countries include Islamic indices listed in Indonesia, Malaysia, Thailand, India, China and Taiwan. In order to maintain the validity of the research results, some Islamic indices in other Asian countries are not included as samples due to the restrictiveness of the data. The period selected is from May 13th 2011 to October 17th 2017 with 1395 observations. The dates covered are the only dates in which all markets are traded.
Data analysis was begun by calculating the daily returns for all Islamic indices using continuously compounded return, which is the logarithmic difference in the daily closing price (Tsay, 2010) . These daily returns will be the input variables in this study. The calculation of Islamic return index can be seen in Eq. (1). The analysis will be more focused on the Islamic stock market of Indonesia. A time series plots of returns and descriptive statistics will then be presented and discussed. The next step is the examination of information transmission done through multivariate VAR model and Granger Causality test to analyse the information transmission of Indonesian market towards other Asian emerging market and vice versa.
(1)
The Vector Autoregressive (VAR) developed by Sims (1980) is used to explore the dynamic linkage among the volatility of Islamic index returns. The VAR model specifications are as follows: (2) Where vector of 6 x 1 for 6 variables, i the length of the VAR lag, is the intercept vector and is the 6 x 6 parameter for each i, is the error term vector. Two important properties in analysing the multivariate VAR model results are the Impulse Response Function (IRF) and Forecast Error Variance Decomposition (FEVD). IRF is used to trace the current response and some future period of each variable due to the shock that occurs in other variables. Information about the contribution of the variance of each variable to the change of other variables can be shown through the FEVD results.
The Granger Causality test is performed to examine further the relationship of the two variables whether there is only a unidirectional or bidirectional relationship. In Granger Causality approach will answer whether variable X Granger causes variable Y. This means how much of the current Y can be explained by the past values of Y and the past values of X as additional information. Thus variable X can help predict variable Y. There will be a bidirectional relationship if X Granger causes Y and Y Granger causes X.
Results and Discussion
The return pattern for each Islamic stock index presented in Figure 1 indicates the presence of clustering on its volatility. Prominent volatility clusters on the return of Islamic stock index in Indonesia occurred in 2011, 2013 and after 2015. Visually visible Malaysia's volatility return is lower compared to other Islamic stock returns, while Indonesia's volatility return is in medium position. Table 1 shows the descriptive statistics returns for all Islamic stock markets. The mean of all returns shows a relatively equal positive value. However, the highest mean is Indonesian returns followed by returns from Malaysia and Taiwan then the lowest is returns of Thailand, India and China. Based on the volatility measured by standard deviation, China has the highest volatility while Malaysia has the lowest volatility compared to other Islamic stock returns. Indonesia's volatility is in the medium position between Taiwan which has lower volatility, while the volatility of Thailand and India is slightly above it. The last row in Table 1 is the growth value of the Islamic stock price index using the Compound Annual Growth Rate (CAGR). The highest growth was achieved by the Indian market followed by the Taiwan market and Indonesian market, while in the Malaysian market, the growth is relatively lower than the other markets.
All returns series do not follow the normal distribution shown from the negative skewness value and the kurtosis value which is more than 3. The skewness value of each variable, which is the negative value, indicates that all Islamic index returns have a long left tail while high kurtosis value tends to have heavy tails. In other words, all Islamic index returns have a leptokurtic distribution form that has a stronger peak and heavier tail compared to the normal distribution. This conclusion is supported by Jarque-Bera's finding that strongly rejects the hypothesis of normal distribution. Dickey & Fuller (1979) to identify whether the returns have unit roots so that the data becomes non-stationary or vice versa. The test results indicate that the absolute value of the ADF test is greater than the critical value of MacKinnon at a significant level of 5% and is confirmed to be stronger with the probability value rejecting the null hypothesis of having a unit root. Table 2 presents the Pearson correlation coefficients of all markets. It shows a relatively low correlation among Islamic stock index returns indicating a beneficial diversification by international investors in their Islamic portfolio investment to minimise risk. Almost all correlations show a value below 0.5 except the correlation between the return of Indonesia -Malaysia (0.5041) and the return of IndonesiaChina (0,5125) whose value is slightly above it. Interestingly, the combination of the Taiwanese market and the others gives the lowest correlation. The lower the correlation coefficient is, the greater the benefit of diversification will be. The optimal diversification will hence be achieved when the correlation coefficient is negative 1.
An analysis of information transmission is then performed after ensuring all the returns are stationary. The VAR stability conditional check performed gives a modulus value of less than one so that the VAR model with an optimally selected lag has been stable. The stability of this VAR model is essential to generate a valid Impulse Response Function (IRF) and Forecast Error Variance Decomposition (FEVD) analysis.
The shock effects of volatility occurred in other market returns to Indonesia's returns can be analysed by looking at IRF in Figure 2 in a 10-day period. The shocks occurring from other markets do not have any effect towards Indonesia's return on the first day. These shocks will have an impact on the second day up to the fifth day and subside on the sixth day. The shock effect from Thailand, India and Taiwan has a positive impact on the Indonesian markets, while the shock effect from Malaysia and China gives negative impact toward Indonesian market. The volatility of the Islamic stock market in Taiwan provides a relatively larger positive impact when compared with the shock effect of other Islamic stock markets. However, the shock from other markets does not last long. .000
.001
. Taiwan Figure 3 shows the shock effect of the volatility of Indonesia's returns on other market returns. The volatility that occurred in Indonesia's return has had a considerable positive impact on all the other Islamic stock market returns since the first day. The shock effect is most felt by China. The Malaysian and Taiwan markets received the smallest response when compared with other Islamic stock market responses. But this shock has a negative impact on the fourth day and will soon subside to the point of stability on the eighth day and beyond. Panel A of Table 3 shows the contribution of other Islamic stock markets observed in the 10-day period to the volatility of the Islamic index return in Indonesia. One important source of Islamic stock market volatility in Indonesia is the volatility of the Indonesian market itself with an average value of 94.65%. Another source are the other Islamic stock markets with a very small value not quite reaching 1% except from the Taiwanese market that reached 3.57%. It may then be concluded that the volatility of Islamic stock market in Indonesia is independent. Interestingly, the volatility of Indonesian market contributes to the fluctuation of other markets with a considerable average value, as seen in panel B in Table 4 . Volatility in the Indonesian market contributes a considerable influence on the Islamic stock market in Malaysia (24.52%) and China (21.48%) and yet contributes to quite a small amount of only 9.41% for the Islamic stock market in Taiwan. Table 4 shows the results of the Granger Causality test further examining the relationships of the two markets. Confirming the results obtained by multivariate VAR model, the Indonesian market affects all the markets significantly. A bidirectional relationship takes place between the Indonesian market and Thailand market, between the Indonesian market and the Indian market, and between Indonesian market and Taiwanese market. Meanwhile, the unidirectional relationship only occurs from Indonesian market to the Malaysian market and from the Indonesian market to the Chinese market. 
Conclusion
The main objective of this study has been to investigate the spillover effect and correlation among Islamic stock indices in Asian emerging markets represented by the Indonesia, Malaysia, Thailand, India, China and Taiwan markets. All the Islamic stock markets in these markets have low correlation, thus providing a beneficial diversification of Islamic portfolio investment for international investors. The fluctuation occurring in the Islamic stock market in Indonesia is substantially dominated by local information, while fluctuations in other Islamic Asian emerging markets are influenced by information coming from the Indonesian market. Therefore, the Indonesian market creates an essentially dominant spillover effect on all Asian market investigated. Using Islamic stock market, this study complements studies conducted by (Roca, Selvanathan, & Shepherd, 1998) and Suryanta (2011) which examine the integration of conventional stock markets between Indonesian and Asian markets.
In the Asian emerging markets, the Islamic stock market of Indonesia is integrated with Asian emerging market and especially with the Thai, Indian and Taiwanese markets due to bidirectional relationship between Indonesian market and those markets. However, the relationship is not strong enough because the volatility that occurred in Indonesia is more due to local information. Rahim at al. (2009) This study also examines the benefits of regional diversification in short-term investment in emerging financial markets. This study is limited to investigating the 
